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(54) Communication apparatus 

(57) A communication apparatus includes a main 
unit and a communication control unit. The communica- 
tion control unit informs the main unit of an incoming 
call. The main unit makes a judgement on whether the 
incoming call should be accepted. In accordance with 
this judgement, the main unit instructs the communica- 
tion control unit to respond to the incoming call. The 
communication control unit responds to the incoming 
call in accordance with the judgement by the main unit. 
In accordance with the state of a memory for storing 
received signals or with the called party number, the 
main unit makes a judgement on whether the incoming 
call should be rejected or ignored. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001 ] The present invention relates to a communica- 
tion apparatus. 

DESCRIPTION OF THE RELATED ART 

[0002] Conventional communication terminals always 
accept Incoming calls to start communication In most 
cases. . 

[0003] If, however, a communication terminal is unable 
to accept communication, e.g., if a facsimile apparatus 
cannot accept facsimile reception because there is no 
printing sheet for facsimile reception, the apparatus 
sometimes rejects or ignores an incoming call. 
[0004] Also, an incoming call signal transmitted 
through ISDN contains information such as a calling 
party number By effectively using this information, a 
called communication terminal can make a judgement 
on whether the incoming call should be accepted or not. 
[0005] Recently, to meet increased variations of com- 
munication lines and communication methods, a new 
product has been proposed by which only a communi- 
cation control unit of a communication terminal is con- 
structed and which functions as a communication 
terminal when the communication control unit is con- 
nected through an interface to a main unit (e.g., a copy- 
ing machine) including ah operation unit, a reading unit, 
a printing unit, a display unit, and the like. 
[0006] With this product, variations of combinations of 
the communication control unit and the main unit can be 
increased by giving versatility to these units and the 
interface between them. This facilitates providing com- 
munication terminals meeting the needs of users. 
[0007] When a communication terminal is constructed 
by connecting the communication control unit and the 
main unit through the interface as described above and 
a function of making a judgement on whether an incom- 
ing call should be responded to or not is imparted to the 
communication control unit, this communication termi- 
nal always accepts incoming calls regardless of the 
state of the main unit even if no incoming calls can be 
accepted due to the state of the main unit. 
[0008] Additionally, it is difficult to prevent direct mails 
or select specific parties to be called, i.e., it is difficult to 
make a judgement in accordance with the setting by an 
operator such as a user on whether an incoming call 
should be responded to or not. 

[0009] Also, the state of the main unit such as the 
presence/absence of printing sheets and the setting by 
the user can change every moment. However, it is diffi- 
cult to easily make a judgement in accordance with 
these changes on whether an incoming call should be 
responded to or not. 



[0010] Furthermore, to provide communication termi- 
nals meeting various needs of users, it is necessary to 
realize main units and communication control units, 
which achieve the above functions and meet the various 

5 needs, and interfaces for connecting these units. 

[001 1 ] When an incoming call arrives at an apparatus 
connected to an integrated digital communication net- 
work, the apparatus makes a judgement on whether the 
incoming call should be responded to or not in accord- 

10 ance with various factors, e.g., whether the state of the 
apparatus (e.g., the state of a memory or a printer) 
allows the call reception or whether the incoming call is 
a desired incoming call (called party number check). If 
the apparatus judges that it cannot respond to the 

15 incoming call, the apparatus rejects the incoming call 
(sends a release completion message: REL COMP) or 
ignores the incoming call (does not respond to the 
incoming call). The apparatus uniquely determines 
which operation is to be performed and performs the 

20 operation in accordance with the determination. 

[0012] In the above conventional system, if a plurality 
of terminals are connected to one ISDN and an incom- 
ing call different from a called party number assigned to 
a certain terminal arrives at the terminal the terminal 

25 judges that it cannot respond to this incoming call and 
either rejects or ignores the incoming call. Therefore, if 
the terminal is so set as to reject the incoming call, the 
possibility of call reception by a terminal by which the 
incoming call can be accepted is lost. In contrast, if the 

30 terminal is so set as to ignore the incoming call, the call- 
ing party cannot make a judgement on the reason why 
the called party does not respond (e.g., because the 
called part is performing communication or unable to 
accept the incoming call). Consequently, conditions 

35 convenient for the user cannot be set, and this results in 
inconvenience. 

[0013] In conventional communication systems, a 
transmitting side adds secondary information as header 
information to data to be transmitted and transmits the 
40 data to a receiving side. The receiving side can recog- 
nize the character of the received data main body in 
accordance with the secondary information. Hence, the 
header information is exchanged as important informa- 
tion. 

45 [0014] More specifically, when a personal computer is 
to transmit a certain data file, the computer forms the 
identification information of the file, e.g., the file name, 
file number, data type, data size, and file formation date, 
as the header information of the file and adds this iden- 

50 tification information to the file main body. 

[0015] Also, as shovm in Figs. 15 and 16. a facsimile 
apparatus adds header information to the leading edge 
of each page of an image to be transmitted and trans- 
mits the image to a partner facsimile apparatus. This 

55 header information contains, e.g., the transmission 
date, transmission time, calling party number, calling 
party abbreviation, destination abbreviation, page 
number, and total number of pages. 
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[001 6] Since the header information is transmitted as 
a part of the image data to be transmitted, the header 
information is developed to have the same coding sys- 
tem and resolution as the Image data and added to the 
head of an irnage data region. For example, character 
data corresponding to the header information is read 
out from a font ROM ( Read-Only Memory) of the facsim- 
ile apparatus and developed to have the same coding 
system and resolution as the Image data. 
[001 7] That is, when the image data is raw, the font 
data of the header information is developed into a raw 
image. When a facsimile coding method such as MH 
(Modified Huffman) is used, the font data is developed 
into codes of this coding method. Analogously, when a 
resolution of 8 x 3.85 pels/mm as one facsimile resolu- 
tion is selected, the font data is developed in accord- 
ance with this resolution. The header data thus 
developed is connected as image data to the head of 
the image data to be transmitted to form final image 
data, and this final image data is transmitted. 
[001 8] To connect the header image to the head of the 
image data, the header image is overwritten on a few 
lines of the image data necessary for the header imiage, 
the image data to be transmitted is connected to the 
header image data and the image data is so reduced 
that the data can be printed on a fixed-size printing 
sheet on the receiving side, or a few lines of the image 
data necessary for the header image are deleted from 
the trailing edge of the image data. 
[001 9] Recently, to meet increased variations of com- 
munication lines and communication methods, a new 
product has been proposed by which a communication 
control unit for controlling communications of a commu- 
nication apparatus is constructed as one functional part 
and which functions as a communication apparatus 
when the communication control unit is connected 
through an interface to a main unit including an opera- 
tion unit, a reading unit, a printing unit, a display unit, 
and the like. 

[0020] With this product, variations of combinations of 
the communication control unit and the main unit can be 
increased by clearly separating the communication con- 
trol unit from the main unit and giving versatility to the 
interface between them. Consequently, various commu- 
nication apparatuses meeting the needis of users can be 
easily provided. 

[0021 ] When a communication terminal is constructed 
by connecting the communication control unit and the 
main unit through the interface as described above and 
a function of forming the header information is imparted 
to the communication control unit, the communication 
control unit must manage and input data for the header. 
This not only makes communication control cumber- 
some but also increases the cost and size of the com- 
munication control unit 



SUMMARY OF THE INVENTION 

[0022] It is an object of the present invention to 
improve a call receiving operation of a communication 
5 apparatus constructed by connecting a main unit and a 
communication control unit. 

[0023] It is another object of the present invention to 
accurately make a judgement on whether an incoming 
call should be responded to or not, without using any 
10 complicated arrangement, in a communication appara- 
tus constructed by connecting a main unit and a com- 
munication control unit. 

[0024] It is still another object of the pnesent invention 
to make a judgement in accordance with a setting by an 

15 operator on whether an incoming call should be 
responded to or not. without using any conplicated 
arrangement, in a communication apparatus con- 
structed by connecting a main unit and a communica- 
tion control unit. 

20 [0025] It is still another object of the present invention 
to appropriately determine whether an incoming call 
should be rejected or ignored. 

[0026] It is still another object of the present invention 
to improve an arrangement or procedure of adding addi- 
25 tional information to transmission data and transmitting 
the data In a communication apparatus constructed by 
connecting a main unit and a communication control 
unit. 

[0027] Other features and advantages of the present 
30 invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] 

Rg. 1 Is a block diagram showing the arrangement 
40 of a communication terminal according to an 
embodiment of the present Invention; 
Fig. 2 Is a memory map showing the arrangement 
of an incoming call response process program 
stored in the ROM of a main unit in the embodi- 
es ment; 

Rg. 3 is a memory map showing the arrangement 
of an incoming call response process program 
stored in the ROM of a communication control unit 
in the embodiment; 
so Fig. 4 is a flow chart showing an operation per- 
formed for an incoming call by the communication 
control unit in the embodiment; 
Fig. 5 is a flow chart showing an operation per- 
formed for an incoming call by the main unit In the 
55 embodiment; 

Rg. 6 is a flow chart showing another operation per- 
formed by the main unit when the main unit Is 
informed of an incoming call by the communication 
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control unit in the embodiment; 

Fig. 7 is a view showing the arrangement of an 

SRAM in the embodiment; 

Fig. 8 is a view showing a process sequence for 
rejecting an incoming call from an ISDN line when 
call reception is impossible in the embodiment; 
Fig. 9 is a view showing a process sequence for 
ignoring an incoming call from an ISDN line when 
call reception is impossible in the embodiment; 
Fig. 10 is a flow chart showing a procedure of the 
communication control unit in the embodiment; 
Fig. 1 1 is a flow chart showing a procedure of the 
main unit in the embodiment; 
Fig. 12 is a memory map showing the arrangement 
of a header transmission program stored in the 
ROM of the main unit; 

Fig. 13 is a memory map showing the arrangement 
of a header transmission program stored in the 
ROM of the communication control unit; 
Fig. 14 is a view showing the flows of header infor- 
mation and image data between the main unit and 
the communication control unit when an N-page 
original is facsimile-transmitted; 
Fig. 15 is a view showing an example of a facsimile 
header in a "direct transmission mode": 
Rg. 16 is a view showing an example of a facsimile 
header in a "memory transmission mode"; 
Rg. 17 is a flow chart showing an operation per- 
formed by the main unit to form and transfer header 
information to the communication control unit in the 
embodiment; 

Rg. 18 is a flow chart showing the operation per- 
formed by the main unit to form and transfer header 
information to the communication control unit in the 
embodiment; 

Rg. 19 is a flow chart showing an operation per- 
formed by the communication control unit to receive 
the header information from the main unit and per- 
form facsimile transmission in the embodiment; 
Rg. 20 is a flow chart showing the operation per- 
formed by the communication control unit to receive 
the header information from the main unit and per- 
form facsimile transmission in the embodiment; 
Fig. 21 is a block diagram showing another embod- 
iment of the communication apparatus according to 
the present invention; and 

Rg. 22 is a view showing programs for constructing 
blocks of a registration controller, an incoming call 
controller, and a 0 channel controller in the commu- 
nication apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] Fig. 1 is a block diagram showing the arrange- 
ment of a communication apparatus (G3/G4 facsimile 
apparatus connected to ISDN) 100 according to an 
embodiment of the present invention. 



[0030] As shown in Fig. 1 . the communication appara- 
tus 100 for communicating image data of this embodi- 
ment comprises a main unit 101 for controlling the 
whole apparatus and a communication control unit 111 
5 for controlling communication functions. 

[0031] The main unit 101 includes a CPU 102, a ROM 
103. an SRAM 104. and a DRAM 105. The CPU 102 
controls the individual conrponents of the main unit. The 
ROM 103 stores control programs of the main unit 101 . 
10 The SRAM 1 04 stores parameters and data required for 
the operations of the CPU 1 02 and the apparatus and is 
backed up by a secondary battery. The DRAM 105 
stores image data to be facsimile-transmitted and fac- 
simile-received image data. 
15 [0032] The main unit 101 further includes a display 
unit 106, an operation unit 107, a reading unit 108. a 
printing unit 109, and a parallel interface (i/f) 1 10. The 
display unit 106 displays the state of the apparatus and 
also displays an image to be facsimile-transmitted or a 
20 facsimile-received image. The operation unit 107 is 
used by a user to operate the apparatus 100 and desig- 
nate an operation of the apparatus 100. The reading 
unit 108 reads a facsimile transmission original or a 
copy original. The printing unit 109 prints out a facsimile 
25 original, a copy original, or a file original. The parallel i/f 
1 10 is, e.g.. Bi-centronics connected to the communica- 
tion control unit 11 1 to exchange parameters and data 
necessary to control the communication control unit 111 
or exchange image data to be facsimile-transmitted and 
30 facsimile- received image data. 

[0033] The communication control unit 1 1 1 includes a 
CPU 112, a ROM 113, and a DRAM 114. The CPU 112 
controls the individual components of the communica- 
tion control unit. The ROM 113 stores control programs 
35 of the communication control unit 111. The DRAM 114 
stores parameters and data required for the operations 
of the CPU 112 and the whole communication control 
unit and also stores image data to be facsimile-transmit- 
ted and facsimile-received image data. 
40 [0034] The communication control unit 111 also 
includes a G3 modem 1 15, a PCM codec 116, an HDLC 
controller 117, and a port switch 118. The G3 modem 
115 controls communication protocols, modulates and 
demodulates signals, and transmits and receives sig- 
45 nals to perform G3 facsimile transmission/reception . 
The PCM codec 116 converts G3 analog signals to be 
transmitted into PCM codes and converts received 
PCM codes into analog signals. The HDLC controller 
117 forms an HDLC frame for an ISDN D channel proto- 
50 col or a G4 facsimile protocol- The port switch 118 
selectively connects G3 facsimile communication or G4 
facsimile communication to an ISDN interface 119. 
[0035] The communication control unlt 111 also 
includes the ISDN interface 1 19 and a parallel interface 
55 (i/f) 121. The ISDN interface 119 is connected to an 
ISDN line 120 to perform ISDN D channel control or B 
channel control. The parallel i/f 121 is, e.g., a Bi-centro- 
nics interface connected to the main unit 101 to 
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exchange necessary parameters and data with the 
main unit 101 and exchange image data to be facsimile- 
transmitted and facsimile-received image data. 
[0036] The facsimile apparatus of this embodiment Is 
separated into the main unit 101 and the communica- 
tion control unit 1 1 1 which are connected through the 
parallel i/fs 110 and 121 having versatility. Accordingly, 
the main unit 101 and the communication control unit 
1 1 1 can also have versatility. 

[0037] That is, the communication control unit 1 1 1 has 
a,G3/G4 facsimile communicating function of connect- 
ing to ISDN. However, this communication control unit 
can also have only a G3 facsimile communicating func- 
tion of connecting to PSTN (analog public network). 
[0038] Also, to construct a communication terminal 
additionally having a telephone function, a communica- 
tion control unit additionally having this telephone func- 
tion need only be connected to the main unit 101 . 
[0039] To connect the main unit 101 to LAN to use the 
main unit 101 as a LAN printer or a LAN scanner, a 
board having a LAN connecting function, for example, is 
connected in place of the communication control unit 
111. 

[0040] On the other hand, to increase or decrease the 
performance of the functions of the main unit 101, e.g., 
the display function (display unit 106). the reading func- 
tion (reading unit 108), the printing function (printing unit 
109). the memory function (DRAM 105). and the overall 
control function (CPU 102). the main unit 101 in which 
the performance of some or all functions is upgraded or 
downgraded is connected to the communication control 
unit 111. Consequently, it is possible to readily realize 
various versions of facsimile apparatuses and meet var- 
ious needs of users. 

[0041] The main unit 101 can also be constructed by 
adding a general-purpose i/f to a copying machine or by 
a personal computer having a general-purpose i/f. 
[0042] Furthermore, the main unit 101 can be con- 
structed by using only some functions of the main unit 
101 described above. For example, a main unit is con- 
structed by adding a general-purpose i/f to a display 
apparatus, a scanner apparatus, or a printer apparatus 
to realize the display function, reading function, or print- 
ing function, respectively. When the main unit 101 is a 
display apparatus or a printer apparatus, the communi- 
cation control unit 1 1 1 has only a receiving function and 
displays and/or. prints received data. When the main 
unit 101 is a scanner apparatus, the communication 
control unit 1 1 1 has only a transmitting function and 
transmits data read by the scanner. 
[0043] Fig. 2 is a memory map showing the arrange- 
ment of an incoming call response process program 
201 stored in the ROM 103 of the main unit 101 of the 
facsimile apparatus shown in Rg. 1. Fig. 3 is a memory 
map showing the arrangement of an incoming call 
response process program 301 stored in the ROM 113 
of the communication control unit 111. 
[0044] When an incoming call arrives, an incoming 



call response process is executed in accordance with 
the incoming call response process programs stored in 
the ROMs 1 03 and 1 13. As shown in Fig. 2, the program 
201 of the main unit 101 contains an instruction module 

5 202 and a judgement module 203. The main unit 101 
uses the instruction module 202 to instruct the commu- 
nication control unit 1 1 1 to respond to the incoming call. 
The main unit 101 uses the judgement module 203 to 
make a judgement on whether the incoming call should 

10 be responded to or not. 

[0045] As shown in Fig. 3, the program 301 of the 
communication control unit 1 1 1 contains a detection 
module 302 for detecting an incoming call, an informing 
module 303 for informing the main unit 101 of the 

15 incoming call, and a response module 304 for respond- 
ing to the incoming call in accordance with the instruc- 
tion from the main unit 101 . 

[0046] These incoming call response process pro- 
grams can also be stored in a storage medium such as 

20 a floppy disk and downloaded, where necessary, into 
the RAMs (104, 105, and 114) of the communication 
control unit 1 1 1 by the main unit 101 . 
[0047] More specifically, in the incoming call response 
process, the communication control unit 111 detects an 

25 incoming call and informs the main unit 101 of the 
incoming call. Upon receiving this information, the main 
unit 101 makes a judgement on whether the incoming 
call should be responded to or not. On the basis of the 
this judgement, the main unit 101 instructs the commu- . 

30 nication control unit 1 1 1 to respond to the incoming call. 
In accordance with this instruction, the communication 
control unit 1 1 1 responds to the incoming call. 
[0048] Operations of this apparatus will be described 
below with reference to Figs. 1 to 6. 

35 [0049] Fig. 4 is a flow chart showing an operation per- 
formed for an incoming call by the CPU 1 12 of the com- 
munication control unit 1 1 1 in the facsimile apparatus. 
Fig. 4 corresponds to the incoming call response proc- 
ess program shown in Fig. 3. Fig. 5 is a flow chart show- 

40 ing an operation performed for incoming call information 
from the communication control unit 1 1 1 by the CPU 
102 of the main unit 101. Fig. 5 corresponds to the 
incoming call process program shown in Fig. 2. 
[0050] Fig. 6 is a flow chart, similar to Fig. 5, showing 

45 an operation performed for incoming call information 
from the communication control unit 1 1 1 by the main 
unit 101 to make a judgement in accordance with the 
state of the main unit 101 on whether the incoming call 
should be responded to or not. This judgement on 

50 whether the incoming call should be responded to or not 
is made on the basis of data set by the user. 
[0051] First, an incoming call arrives (more specifi- 
cally, call setup (SETUP) information of a partner termi- 
nal is received by the ISDN interface 119 through the 

55 ISDN line 120) in step S401 of Fig. 4 In step S402. the 
communication control unit 1 1 1 informs the main unit 
101 of an "incoming call". More specifically, the commu- 
nication control unit 1 1 1 sends a message "incoming 
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call" to the main unit 101 through the parallel i/f 121. if 
necessary, the communication control unit 1 1 1 adds, 
e.g., calling party number information contained in the 
call setup (SETUP) information to the message "Incom- 
ing call". 

[0052] In step S501 of Fig. 5, the main unit 101 
receives the "Incoming call" information from the com- 
munication control unit 111. More specifically, the main 
unit 101 receives the message "incoming call" through 
the parallel i/f 110. In step ,S502, the main unit 101 
makes a judgement on whether the main unit 101 can 
respond to the i ncoming call, i.e., can start communica- 
tion in response to the Incoming call. 
[0053] If the main unit 101 is able to respond to the 
incoming call, the main unit 101 instructs the communi- 
cation control unit 111 "to respond" and completes the 
process of the main unit 1 01 in step S503. 
[0054] In step S403, the communication control unit 
111 is instructed "to respond" by the main unit 101. In 
step S404, the communication control unit 111 
responds to the incoming call to start communication 
through the ISDN interface 1 19 and completes the proc- 
ess of the communication control unit 111. 
[0055] On the other hand, if the main unit 101 is una- 
ble to respond to the incoming call in step S502, the 
main unit 101 instructs the communication control unit 
111 "not to respond" in step S504 and completes the 
process of the main unit 1 01 . 

[0056] The state wherein the main unit 101 cannot 
respond to the Incoming call is as follows. For example, 
communication to be performed when the communica- 
tion terminal has received an incoming call is facsimile 
reception, and the printing unit 109 does not have 
enough printing sheets, ink, or toner to perform the fac- 
simile reception, or, the DRAM 105 does not have 
enough capacity to store the received facsimile data 
^^nd hence not all facsimile data can be received, so the 
racsimile reception is impossible. 
[0057] The CPU 1 02 checks the states of the printing 
unit 109 and/or the DRAM 105 and makes a judgement 
on whether the main unit 101 can respond to the incom- 
ing call. 

[0058] If the communication control unit 1 1 1 is not 
instructed "to respond" by the main unit 101 in step 
S403, the communication control unit 111 rejects or 
Ignores the incoming call to perform no communication 
In step S405 and completes the process of the commu- 
nication control unit 111. 

[0059] The incoming call response process described 
above need not be performed each time an incoming 
call arrives. However, this process is desirably per- 
formed whenever an incoming call arrives because it is 
in many cases impossible to know when the printing unit 
109 becomes short of printing sheets, printing ink, or 
toner. 

[0060] The process of making a judgement in accord- 
ance with the state of the main unit 101 on whether the 
incoming call should be responded to or not is 



described above. A process of making the same judge- 
ment in accordance with data set by the user will be 
described next. . 

[0061] The operation of the communication control 
5 unit 1 1 1 is the same as shown in Fig. 4 when the judge- 
ment on whether the incoming call should be responded 
to or not is made in accordance with the state of the 
main unit 101. 

[0062] In step S601 of Fig. 6. the main unit 101 is 

.10 informed of an "incoming call" by the communication 
control unit 1 1 1 . In step S602, the main unit 101 makes 
a judgement in accordance with the incoming call signal 
data and the. user data set in the main unit 101, e.g., 
stored in the SRAM 104. on whether the incoming call 

15 should be responded to, i.e.. whether communication 
should be started in response to the incoming call. 
[0063] Details of the method of making a judgement in 
accordance with the incoming call signal data and the 
user data will be described below. 

20 [0064] For example, the incoming call signal data is 
calling party number information contained in the call 
setup (SETUP) information of a partner terminal- The 
user data set in the main unit 1 01 is number information 
corresponding to the calling party number information. 

25 The communication control unit 111 sends the calling 
party number information together with the information 
of the "incoming cair to the main unit 101. The main unit 
101 collates the received calling party number informa- 
tion with the number information previously set in the 

30 SRAM 104. If the two pieces of information agree, the 
main unit 101 judges that the incoming call should be 
responded to. If the two pieces of information disagree, 
the main unit 101 judges that the incoming call should 
not be responded to. Since the judgement is made in 

35 this manner, a partner of communication can be 
selected. This prevents the reception of direct mails and 
the like. 

[0065] In this embodiment, the call setup (SETUP) 
information in ISDN is used. However, if similar calling 

40 party number information services are available on 
PSTN (analog communication network), the judgement 
process can be executed under similar control. 
[0066] If the main unit 101 judges in step 8602 that the 
incoming call should be responded to, the main unit 101 

45 instructs the communication control unit 111 "to 
respond** in step S603 and completes the process of the 
main unit 101. 

[0067] If the main unit 101 judges in step 8602 that the 
incoming call should not be responded to, the main unit 
50 1 01 instructs the communication control unit 111 "not to 
respond" in step S604 and completes the process of the 
main unit 101. 

[0068] In the above embodiment, the parallel i/fs 1 10 
and 121 are used to connect the main unit 101 and the 
55 communication control unit 111. However, any other 
general-purpose t/fs can also be used. For example, it is 
possible to use low- or high-speed serial i/fs or radio i/fs 
using a medium such as infrared rays. 
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[0069] A processing of making a judgement on 
whether an incoming call should be rejected or ignored 
will be described below. 

(0070] The telephone number of the self-terminal, set- 
tings for rejecting an incoming call (sending a release 
completion message; REL COMP) or ignoring an 
incoming call (not responding to an incoming call) when 
call reception is impossible (to be described later), and 
other setting modes are registered in the SRAM 104 
from the operation unit 107. As shown in Fig. 7, the set- 
ting for rejecting or ignoring an incoming call when the 
registered telephone number of the self-terminal and 
the called party number disagree is registered in an 
area 104a of the SRAM 104. The setting for rejecting or 
ignoring an Incoming call when the registered telephone 
number of the self-terminal and the called party number 
agree and call reception is impossible due to the state of 
the apparatus is registered in an area 104b of the 
SRAM 104, The SRAM 104 also stores apparatus man- 
agement data and image data in addition to the regis- 
tered contents. 

[0071] When an incoming call arrives from the ISDN 
line 120. the CPU 102 of the main unit 101 detects the 
contents registered in the SRAM 1 04 and the free space 
in the DRAM 105. On the basis of the detection results, 
the CPU 1 02 makes a judgement on whether call recep- 
tion is possible. More specifically, the CPU 102 detects 
called party number information from an incoming call 
message from the ISDN line 120 and detects the state 
of the apparatus (e.g., the free space in the SRAM 104 
for storing received images, the presence/absence of 
sheets, toner, or ink in the printing unit 109, and the 
operating state of the printing unit 109 or the reading 
unit 108). The CPU 102 makes a judgement in accord- 
ance with whether the telephone number of the self-ter- 
minal and the called party number information agree 
and with the detected apparatus state. On the basis of 
these judgement conditions, the CPU 102 makes a 
judgement on whether call reception is possible, call 
reception is impossible due to the apparatus state, or 
call reception is impossible because the registered tele- 
phone nunr±)er of the self-terminal and the called party 
number information disagree. If the CPU 102 judges 
that call reception is possible, the CPU 102 sends an 
incoming call response message to the ISDN line 120. 
If the CPU 1 02 judges that call reception is impossible, 
the CPU 102 sends an incoming call rejection message 
to the ISDN line 120 or ignores the incoming call in 
accordance with the set contents of the SRAM 104. 
Details of this procedure of the main unit 101 will be 
described later. 

[0072] The communication control unit 1 1 1 controls a 
D -channel communication protocol as call control for 
the ISDN line 120 and sends the incoming call response 
message or the incoming call rejection message (REL 
COMP message) to the ISDN line 120 in accordance 
with the instruction from the main unit 101. Details of 
this message sending procedure of the communication 
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control unit 1 1 1 will be described later. 
[0073] A process sequence for rejecting- an incoming 
call from the ISDN line 120 and a process sequence for 
ignoring an incoming call from the ISDN line 120 when 

5 call reception is impossible will be described below with 
reference to Figs. 8 and 9. Fig. 8 is a view showing the 
process sequence for rejecting an incoming call from 
the ISDN line 120 when call reception is impossible in 
the communication apparatus 100 shown in Fig. 1. Rg. 

10 9 is a view showing the process sequence for ignoring 
an incoming call from the ISDN line 120 when call 
reception is impossible in the communication apparatus 
100 shown in Fig. 1. 

[0074] When an incoming call arrives from the ISDN 

15 line 120, as shown in Fig. 8. the ISDN interface 119 
receives a SETUP command from the ISDN line 120, 
and the parallel i/f 121 informs the main unit 101 of the 
incoming call. Upon receiving this incoming call infor- 
mation, the CPU 102 of the main unit 101 makes the 

20 aforementioned judgement on the incoming call If the 
CPU 102 judges that call reception is impossible, the 
CPU 102 determines in accordance with the contents of 
the SRAM 104 whether the incoming call from the ISDN 
line 120 is to be rejected or ignored. If a setting for 

25 rejecting an incoming call is registered in the SRAM 
104, the parallel i/f 110 sends an instruction to reject the 
incoming call to the communication control unit 111. 
The ISDN interface 119 sends an incoming call rejec- 
tion message (release completion message; REL 

30 COMP) to the ISDN line 120. 

[0075] On the other hand, if a setting for ignoring an 
incoming call is registered in the SRAM 104, as shown 
in Fig. 9, the CPU 102 similarly makes a judgement on 
the incoming call from the ISDN line 120. If the CPU 102 

35 judges that call reception is impossible, the parallel i/f 
110 sends an instruction to ignore the incoming call to 
the communication control unit 111. The ISDN interface 
119 disconnects the line without sending the incoming 
call rejection message (release completion message; 

40 REL COMP). 

[0076] The procedure of the communication control 
unit 111 will be described below with reference to Fig. 
10. Fig. 1 0 is a flow chart showing the procedure of the 
CPU 112 of the communication control unit 111 in the 

45 communication apparatus 100 shown in Fig. 1. 

[0077] In step S1501 , the CPU 112 monitors the pres- 
ence/absence of an incoming call from the ISDN line 
120. If an incoming call arrives, the CPU 112 informs 
the main unit 101 of the incoming call via the parallel i/f 

50 121 in step S1502. In step S1503. the CPU 112 waits 
for an incoming call information response sent from the 
main unit 101 in response to the incoming call informa- 
tion. Upon receiving the incoming call information 
response sent from the main unit 101 via the parallel i/f 

55 121. the CPU 1 12 checks the contents of the incoming 
call information response from the main unit 1.01 in step 
SI 504. 

[0078] The flow advances to step SI 505. and the CPU 
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1 12 checks on the basis of the check result of the con- 
tents of the incoming cali information response whether 
call reception is possible. If call reception is possible, 
the flow advances to step SI 506, and the CPU 112 
sends a response message for responding to the 
incoming call to the ISDN line 120 from the ISDN Inter- 
face 119 and completes the process. If the CPU 112 
determines on the basis of the check result of the con- 
tents of the incoming call information response that call 
reception is Impossible, the flow advances to step 
S1507, and the CPU 112 checks on the basis of the 
check result of the contents of the incoming call infor- 
mation response whether incoming call rejection is des- 
ignated. If incoming call rejection is designated, the flow 
advances to step 81 508. and the CPU 112 sends a 
release completion message (incoming call rejection 
message) for informing Incoming call rejection to the 
ISDN line 120 from the ISDN interface 119 and com- 
pletes the process. After the process is complete, the 
line is disconnected. If incoming call rejection is not des- 
ignated, the CPU 1 1 2 determines that the incoming call 
should be ignored. Therefore, the CPU 112 completes 
the process by skipping step 81 508. After the process is 
complete, the line is disconnected. 
[0079] The procedure of the main unit 101 will be 
described below with reference to Fig. 1 1 . Fig. 1 1 is a 
flow chart showing the procedure of the CPU 102 of the 
main unit 101 in the communication apparatus 100 
shown in Fig. 1 . 

[0080] In step SI 601 , the CPU 102 monitors the pres- 
ence/absence of incoming call information from the 
communication control unit 111. If incoming call infor- 
mation is sent from the communication control unit 111. 
the CPU 102 checks in step S1602 whether called party 
number information is sent from the ISDN line 120. If 
called party number information is sent from the ISDN 
line 120. the flow advances to step S1603. If no called 
party number information is sent from the ISDN line 
120, the flow advances to step SI 604 by skipping step 
S1603. 

[0081] In step S1603. the CPU 102 checks whether 
the called party number information from the ISDN line 
120 agrees with the telephone number of the self-termi- 
nal registered in the SRAM 104. If the called party 
number information from the ISDN line 120 agrees with 
the telephone number of the self-terminal stored in the 
SRAM 104, the flow advances to step 81604. In step 
S1604, the CPU 102 detects the apparatus state (e.g., 
the free space in the DRAM 105 for storing received 
images, the presence/absence of printing sheets, toner, 
and ink in the printing unit 109, and the operating state 
of the printing unit 109 or the reading unit 108). In 
accordance with these detection results, the CPU 102 
checks whether call reception is possible If call recep- 
tion is possible, the flow advances to step SI 605, and 
the CPU 102 writes information indicating that call 
reception is possible in an incoming call information 
response to be sent to the communication control unit 



111. In step S1609, the CPU 102 sends the incoming 
call information response in which the information indi- 
cating that call reception is possible is written to the 
communication control unit 11 from the parallel i/f 110 
5 and completes the process. 

[0082] In step SI 606. in accordance with whether the 
setting for rejecting an incoming call is registered in the 
SRAM 104, the CPU 102 checks whether the incoming 
call is to be rejected. More specifically, if the CPU 102 
10 determines in step SI 603 that the called party number 
information from the ISDN line 120 disagrees with the 
telephone number of the self-terminal registered in the 
SRAM 104. the CPU 102 executes step S1605 in 
accordance with the contents set in the area 1 04a of the 
15 SRAM 104 If the CPU 102 determines in step Si 604 
that call reception is impossible, the CPU 102 executes 
step S1606 in accordance with the contents set in the 
area 104b of the SRAM 104. If the setting for rejecting 
an incoming call is registered in the areas 104a and 
20 104b of the SRAM 104, the CPU 1 02 determines in step 
81606 that the incoming call is to be rejected, and the - 
flow advances to step SI 607. In step 81607, the CPU 
102 writes information indicating incorning call rejection 
in an incoming call information response to be sent to 
25 the communication control unit 111. In step SI 609. the 
CPU 102 sends the incoming call information response 
in which the information indicating incoming call rejec- 
tion is written to the communication control unit 111 
from the parallel i/f 1 10, and completes the process. If 
30 the setting for rejecting an incoming call is not regis- 
tered in the areas 104a and 104b of the SRAM 104, the 
CPU 102 determines in step 81606 that the incoming 
call is to be ignored, and the flow advances to step 
81608. In step 81608. the CPU 102 writes information 
35 indicating incoming call ignorance in an incoming call 
information response to be sent to the communication 
control unit 111. In step 81609, the CPU 102 sends the 
incoming call information response in which the infor- 
mation indicating incoming call ignorance is written to 
40 the communication control unit 111 from the parallel i/f 
1 10, and completes the process. 
[0083] As described above, in accordance with the 
apparatus state detected together with whether the reg- 
istered telephone number of the self -terminal and the 
45 called party number information agree, the CPU 102 
checks for an incoming cali whether call reception is 
possible, call reception is impossible due to the appara- 
tus state, or call reception is impossible because the 
registered telephone number of the self-terminal and 
50 the called party number information disagree. If the 
CPU 102 determines that call reception is possible/the 
CPU 102 sends an incoming call response message to 
the ISDN line 120. If the CPU 102 determines that call 
reception is impossible, the CPU 102 sends an incom- 
55 ing call rejection message to the ISDN line 120 or 
ignores the incoming call in accordance with the con- 
tents set in the SRAM 104. Accordingly, it is possible to 
set conditions convenient for the user, resulting in con- 
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venience. 

[0084] When the setting for ignoring an incoming call 
is registered in the area 104a of the SRAM 104. another 
apparatus can respond to an incoming call addressed to 
the apparatus. When the setting for rejecting an incom- 
ing call is registered in the area 104b of the SRAM 104, 
the calling party can be informed of the inability to 
respond. 

[0085] It is possible to register the setting for rejecting 
an incoming call in only one of the areas 104a and 104b 
of the SRAM 104. Ills also possible to register the set- 
ting for rejecting an incoming call in both or neither of 
the two areas. 

[0086] When a plurality of telephone numbers are reg- 
istered as the telephone number of the self-terminal in 
the SRAM 104, it is determined that the telephone 
number of the self-terminal and the called party number 
information agree if the called party number information 
agrees with one of the telephone numbers registered as 
the telephone number of the self-terminal. 
[0087] If NO in step S1602. the flow can also advance 
to step 81606. If this is the case, the judgement in step 
SI 606 is made in accordance with the contents set in 
the area 104a of the SRAM 104. 
[0088] The process of accepting, rejecting, or ignoring 
an incoming call can also be selected in accordance 
with the calling party number, instead of the called party 
number 

[0089] If the printing unit 109 is detachable, the CPU 
102 checks the presence/absence of the printing unit 
109 in step S1604. If the printing unit 109 is not con- 
nected, the flow advances to step Si 606. 
[0090] Transrnitting operations of the facsimile appa- 
ratus which performs the receiving operations shown in 
Figs. 4, 5, 6. 10, and 1 1 will be described below. 
[0091] Referring to Rg. 1. the CPU 102 controls the 
main unit 101 and manages the date and time at that 
point. The D RAM 1 05 stores image data to be facsimile- 
transmitted and the number of pages of the data. The 
operation unit 107 is used by the user to designate the 
operation of the apparatus or register the abbreviation 
of a calling party and a destination. The parallel i/f 1 10 
can perform two-way communications with the commu- 
nication control unit 111 and exchanges parameters 
and data necessary to control the communication con- 
trol unit 111 and image data to be facsimile-transmitted 
or facsimile-received image data. 
[0092] A ROM 1 1 3 stores programs for controlling the 
whole communication control unit 111, font data corre- 
sponding to header information, and the like. 
[0093] A parallel i/f 121 can perform two-way commu- 
nications with the main unit 101 and exchanges neces- 
sary parameters and data, image data to be facsimile- 
transmitted, and facsimile-received image data with the 
main unit 101. 

[0094] Fig. 12 is a memory map showing the arrange- 
ment of a header transmission process program 1201 
stored in the ROM 103 of the main unit 101 . Fig. 1 3 is a 



memory map showing the arrangement of a header 
transmission process program 1301 stored in the ROM 
1 13 of the communication control unit 111. 
[0095] When facsimile transmission is performed, a 
5 header transmission process is executed in accordance 
with the header transmission process programs 1201 
and 1301 stored in the ROMs 103 and 113 shown in 
Figs. 12 and 13! 

[0096] That is, as shown in Fig. 12, the header trans- 
-10 mission process program 1201 of the main unit 101 
includes a formation module 1202 and an i/f output 
module 1 203. The formation module 1 202 forms header 
Information of facsimile transmission data correspond- 
ing to a facsimile transmission instruction from the user 

15 by using a format selected in accordance with a trans- 
mission mode. The i/f output module 1203 transfers the 
formed header information to the communication con- 
trol unit 111 via the parallel i/f 110. Also, as shown in 
Fig. 13, the header transmission process program 1301 

20 of the communication control unit 111 includes an i/f 
Input module 1302, a synthesis module 1303. a conver- 
sion module 1304, and a facsimile transmission module 
1305. The i/f input module 1302 receives the header 
information from the main unit 101 via the parallel i/f 

25 121. The synthesis module 1303 reads out font data 
corresponding to the header information from the ROM 
1 13 of the communication control unit 111 and synthe- 
sizes transmission data. The conversion module^1304 
converts the coding system and resolution of image 

30 data. The facsimile transmission module 1305 facsim- 
ile-transmits the transmission data to which the header 
information is added. 

[0097] The header transmission process programs 
1201 and 1301 can also be stored in a storage medium 

35 such as a floppy disk and downloaded, where neces- 
sary into the R AMs (1 04, 1 05, and 1 1 4) of the main unit 
101 and the communication control unit 111. 
[0098] More specifically, in the header transmission 
process, the main unit 101 detects a facsimile transmis- 

40 sion operation by the user, regardless of whether the 
operation is G3 facsimile transmission or G4 facsimile 
transmission. The main unit 101 forms header informa- 
tion corresponding to facsimile transmission data to be 
facsimile-transmitted, and transfers the header informa- 

45 tion to the communication control unit 111 via the paral- 
lel i/fs 110 and 121. The communication control unit 1 1 1 
reads out font data corresponding to the header infor- 
mation from the main unit 101 and converts the font 
data such that the data has the same coding system 

so and resolution as the transmission data. The communi- 
cation control unit 111 adds the converted header infor- 
mation to the transmission data and facsimile-transmits 
the integrated header information and facsimile trans- 
mission data. 

55 [0099] The above operation of forming and transmit- 
ting header information will be described in detail below. 
[0100] Fig. 14 is a view showing the flows of header 
information and image data between the main unit 101 
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and the communication control unit 111 when an N- 
page original is facsimile-transmitted. As shown in Fig. 
14. when the user designates transmission, the main 
unit 101 forms header information of the first page of 
trafTsmission originals and transfers the formed header 
information and image data of the first page to the com- 
munication control unit 111. The main unit 101 similarly 
forms header information of the second page to the Nth 
page and translers the formed header information and 
image data to the communication control unit 111. Upon 
receiving the header information and image data in 
units of pages from the main unit 101 , the communica- 
tion control unit 111 synthesizes the information and 
data and facsimile-transmits the synthesized informa- 
tion and data in units of pages. 

[01 01 1 Figs. 1 5 and 1 6 are views showing examples of 
facs;m)ie headers in this embodiment. Fig. 15 Is an 
example of a facsimile header in a "direct transmission 
moae". Fig. 16 is an example of a facsimile header in a 
"memory transmission mode". 

[0102] When the user performs a facsimile transmis- 
sion operation in the "direct transmission mode", the 
facsimile apparatus immediately performs a calling 
operation for the line. After the call is connected to the 
receiving terminal, the facsimile apparatus starts read- 
ing the transmission original and facsimile-transmits the 
read transmission original to the receiving terminal with- 
out storing the read original in the memory of the fac- 
simile apparatus. 

[0103] On the other hand, when the user performs a 
facsimile transmission operation in the "memory trans- 
mission mode", the facsimile apparatus starts reading a 
transmission original and stores the read transmission 
originals in the memory (in this embodiment, the DRAM 
105) of the facsimile apparatus. After that, the facsimile 
apparatus performs a calling operation and facsimile- 
transmits the transmission original data in the memory 
105. 

[0104] This embodiment will be explained by taking a 
facsimile apparatus having both of the "direct transmis- 
sion mode" and the "memory transmission mode" as an 
example. However, it is of course also possible to use 
an apparatus having only one of the "direct transmission 
mode" and the "memory transmission mode". If this is 
the case, one of the following processes need only be 
executed. 

[0105] In the "direct transmission mode", it is usually 
difficult to check the total number of pages of the origi- 
nal to be transmitted until facsimile transmission is com- 
plete on the transmitting side. In the "memory 
transmission mode", the total number of pages of the 
original to be transmitted can be checked when the 
reading unit 108 has completely read the original. 
[0106] Accordingly, although the total number of 
pages of the original to be transmitted cannot be added 
to the facsimile header in the "direct transmission 
mode", it can be added in the "memory transmission 
mode". 



[0107] As shown in Figs. 15 and 16. the facsimile 
header contains "transmission date" and "transmission 
time" indicating the date and time of the transmission 
operation, "calling party number" indicating the facsim- 

5 ile number of the transmitting apparatus, "calling party 
abbreviation" identifying the calling party, "destination 
abbreviation" identifying the receiving side expected to 
perform facsimile reception, "page number", and "total 
number of pages". 

10 [0103] Figs. 15 and 16 show the transmission of two- 
page originals. In the direct transmission, the format has 
only the page number like "POV (first page) and "P02" 
(second page). In the memory transmission, a different 
format can be made by the page number/the total 

15 number of pages like "P01 /02" (first page) and "P02/02" 
(second page). 

[0109] Details of the operations of the main unit 101 
and the communication control unit 1 1 1 will be 
described below with reference to Figs. 17 to 20. Figs. 
20 17 and 18 are flow charts showing the operation per- 
formed by the main unit 101 to form and transfer header 
information to the communication control unit 111. This 
operation corresponds to the header transmission proc- 
ess program 1201 shown in Rg. 12. Figs. 19 and 20 are 

25 flow charts showing the operation performed by the 
communication control unit 1 1 1 to receive the header 
information from the main unit 101 and facsimile-trans- 
mit the header information. This operation corresponds 
to the header transmission process program 1301 

30 shown in Rg. 13. 

[0110] In step S101 shown in Fig. 17, the user sets the 
pages of a transmission original on the reading unit 108 
of the main unit 101 and performs a transmission oper- 
ation, e.g.. inputs the facsimile number from the opera- 

35 tion unit 107. The CPU 101 detects and recognizes this 
operation. At the same time, the user sets one of the 
"direct transmission mode" and the "memory transmis- 
sion mode" described above. In step S102, the CPU 
102 checks whether the transmission mode set by the 

40 user is the "direct transmission mode" or the "memory 
transmission mode". If the "direct transmission mode" is 
set. the flow advances to step SI 03, and the CPU 102 
sets 0 in an arbitrary parameter n indicating the page 
number. The CPU 102 also transmits a facsimile trans- 

45 mission instruction to the communication control unit 
111 via the parallel i/f 110 to inform the communication 
control unit 1 1 1 of the facsimile number of the receiving 
facsimile terminal and the like. The flow then advances 
to step S104, and the CPU 102 sets 1 in n by n = n + 1 

50 in order to process the first page. In step SI 05, the CPU 
102 forms header information. 

[0111] As shown in Fig. 15. the header in this "direct 
transmission mode" contains the transmission date, 
transmission time, calling party number, calling party 
55 abbreviation, destination abbreviation, and page 
number. The header information is formed as one block 
of an ASCII code sequence by replacing the individual 
parameters with ASCII codes as one text data. 
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[01 1 2] More specifically, since the CPU 1 02 manages 
the transmission date and time, the CPU 102 reads 
these parameters and replaces them with ASCI I codes. 
Also, the calling party number, calling party abbrevia- 
tion, and destination abbreviation are usually registered 5 
as user data. Therefore, the CPU 102 reads out the 
area of the SRAM 1 04 storing these data and replaces 
the individual parameters with ASCII codes. If these 
parameters are not registered as user data, the CPU 
102 replaces them with ASCII codes corresponding to w 
spaces. As the page number, the CPU 1 02 replaces the 
value of n obtained in step Si 04, I.e., 1 for the first page 
and 2 for the second page, with an ASCII code. 
[0113] In accordance with the header format deter- 
mined by the operation mode (in this embodiment, the 15 
"direct transmission mode") at that time, the CPU 102 
arranges the ASCII codes corresponding to the individ- 
ual parameters and ASCli codes replacing other auxil- 
iary symbols (e.g., A and and spaces on the format 
and completes one block of an ASCII code row as the 20 
header information. 

[0114] In a regular A4 original, for example, 1 line = 
1.728 dots for standard facsimile resolution (8 pels). 
Therefore, if the font data of the header has 16x16 bits, 
a facsimile header having 1728 ^ 16 = 108 characters 25 
can be formed. Accordingly, one-block header informa- 
tion is formed by 108-byte ASCI! code data when half- 
size ASCII codes are used. 

[01 1 5] Next, in step S1 06, the CPU 1 02 transfers the 
header Information formed in step SI 05 and image data 30 
of the page number (n) read by controlling the reading 
unit 108 before the header information is formed to the 
communication control unit 111 via the parallel i/fs 110 
and 121. The transfer order of the header information 
and the image data is not particularly limited. In the 35 
"direct transmission mode", a transmission original is 
read and facsimile-transmitted by the communication 
control unit 1 1 1 within a short time period. So, the trans- 
mission original is immediately transferred to the com- 
munication control unit 111 after being read. 40 
Accordingly, image data is transfen-ed as raw data with- 
out being encoded. However, the transfer time can usu- 
ally be shortened when the data amount is compressed 
by encoding. If the performance of the main unit 101 is 
high, therefore, image data is transferred to the commu- 45 
nication control unit 111 after being encoded by, e.g.. 
run-length coding or MMR coding. 
[0116] The flow then advances to step Si 07. If the 
original pag^ set to be facsimile-transmitted by the 
user still exist, e.g., if the next original page to be read so 
and facsimile-transmitted remains on the reading unit 
108 (i.e.. if the original sensor of the reading unit 108 is 
ON) or if the next original page is being read, the header 
transmission process by the CPU 102 returns to step 
S104 to form the header information of the next page, ss 
The CPU 102 can also simultaneously perform the 
process (S106) of transferring the nth page to the com- 
munication control unit 111 and the process (Si 05) of 



forming the header information of the (n+1)th page. 
[0117] In step Si 07, if no next original page to be 
transmitted exists, i.e., if the CPU 102 completely forms 
the header information of all pages and transfers the 
header information to the communication control unit 
111, the CPU 102 completes this process of the main 
unit 101. 

[01 18] On the other hand, if the CPU 102 determines 
in step Si 02 that the transmission mode set by the user 
is the "memory transmission mode", the flow advances 
to step S108. In step S108, the CPU 102 controls the 
reading unit 108 to read the original set on the reading 
unit 108 and stores the read image data in the DRAM 
105, because the transmission mode is the "memory 
transmission mode", by encoding the data into, e.g., 
MMR codes having a high compression ratio. In parallel 
with these processes, the CPU 102 counts the total 
number of pages of the transmission original. 
[0119] If the CPU 102 determines in step SI 09 that 
the reading unit 108 completes the transmission original 
reading process, the flow advances to step S110, and 
the CPU 102 sets 0 in the arbitrary parameter n indicat- 
ing the page number used to form header information. 
Also, the CPU 102 transmits a facsimile transmission 
instruction to the communication control unit 111 via the 
parallel i/f 1 10 to inform the communication control unit 
111 of the facsimile number of the receiving facsimile 
terminal and the like. The flow then advances to step 
S1 11, and the CPU 102 sets 1 in nby n = n + 1 in order 
to process the first page. In step S1 12, the GPU 102 
forms header information. 

[0120] As shown in Fig. 16, this header in theVmem- 
ory transmission mode" contains the transmission date, 
transmission time, calling party number, calling party 
abbreviation, destination abbreviation, page number, 
and total number of pages. As in the "direct transmis- 
sion mode", the CPU 102 forms the header information 
as one block of an ASCII code sequence by replacing 
the individual parameters and auxiliary symbols and 
spaces for the format with ASC 1 1 codes as one text data. 
As the total number of pages, the CPU 102 replaces the 
value obtained in steps SI 08 and SI 09 with an ASCI! 
code. The CPU 102 completes one block of an ASCII 
code sequence as the header information by arranging 
the obtained ASCII codes in accordance with the 
header format for the "memory transmission mode". 
[01 21 ] Next, in step S1 1 3, the CPU 1 02 transfers the 
header information formed in step S1 12 and the image 
data read by the reading unit 108 and stored in the 
DRAM 105 to the communication control unit 111 via 
the parallel i/fs 110 and 121. Although the CPU 102 
transfers the header information of the nth page and the 
image data of the nth page as a pair, the transfer order 
is not particularly limited. 

[0122] As described above, the CPU 102 forms the 
header information of the nth page in step Si 12 and 
transfers the header information to the communication 
control unit 1 11 in step S1 1 3. If data of the (n-i-1 )th page 
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exists in step S114 after that, the flow returns to step 
S11 1 . and the CPU 102 forms the header information of 
the (n+1)th page. The CPU 102 can also simultaneously 
perfof m the process (S1 1 3) of transferring the nth page 
to the communication control unit 1 1 1 and the process 
(S1 12) of forming the header information of the (n+1)th 
page. 

[0123] In step 8114, if no next original page whose 
header information is to be formed exists, i.e., if the 
CPU 102 completely forrrjs the header information of all 
pages and transfers the header information to the com- 
munication control unit 1 1 1 , the CPU 102 completes the 
header transmission process of the main unit 101. 
[01 24] In the errdDodiment, the processes in the "direct 
transmission mode" and the "memory transmission 
mode" are explained as different processes. However, 
the common steps (e.g., S1G3 and 8110, 8104 and 
8111, a part of 8105 and a part of 8112, 8106 and 
S1 1 3, and SI 07 and S1 14) of these processes can also 
be executed by similar process programs or modules. 
[0125] The process of the CPU 112 in the communi- 
cation control unit 111 will be described next. In step 
S201 of Fig. 19, the CPU 112 receives the facsimile 
transmission Instruction from the main unit 101 via the 
parallel i/f 1 21 . The flow advances to step S202, and the 
CPU 112 performs a calling operation for facsimile 
transmission from the ISDN interface 119 to the ISDN 
line 120 and connects the call to a facsimile terminal on 
the receiving side. The facsimile number of the receiv- 
ing facsimile terminal and the like required to perform 
this calling operation are transferred from the main unit 
101. In step S202. the CPU 112 also determines the 
resolution and coding system of transmission image 
data following a facsimile preprocedure with the receiv- 
ing facsimile terminal. 

[0126] In step 8203, the CPU 1 12 sets 0 in the arbi- 
trary parameter n indicating the page number to be cur- 
rently processed. In step 8204 and subsequent steps, 
the CPU 1 1 2 processes the data in units of pages. First, 
in step S204. the CPU 102 sets 1 in n by n = n -i- 1 in 
order to process the first page. 

[0127] In step S205, the CPU 1 12 receives the header 
information and image data of the first page from the 
main unit 101 via the parallel i/f 121. In step S206, the 
CPU 112 reads out font data corresponding to the 
header information from the ROM 113. The CPU 112 
temporarily stores the header information and image 
data received from the main unit 101 and the font data 
read out from the ROM 113 into the DRAM 1 14 in order 
to facilitate the process. In steps S207. 8208, S209, 
S21 0, and S21 1 . the CPU 1 1 2 performs necessary res- 
olution conversion/coding conversion for the header 
information and image data and synthesizes them. 
[0128] First, in step 8207. the CPU 112 checks 
whether the coding system of the image data trans- 
fenced from the main unit 101 is raw or MMR coding. If 
the coding system is MMR coding, the flow advances to 
step 8208, and the CPU 112 decodes the image data to 
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obtain raw image data. This process is performed to 
facilitate synthesizing header data in one page because 
MMR coding performs coding in units of pages. 
[0129] In step 8209. the CPU 112 connects the 

5 header data as raw data to the head of the image data' 
as raw data to synthesize the two data. In step S210, 
the CPU 1 12 performs necessary resolution conversion 
for the image data obtained by the synthesis of the 
header data and the image data. Assume that the 

10 header data as font data is a raw image and the resolu- 
tion Is 8 pels X 7.7 pels. The resolution of the Image data 
changes depanding on the arrangement of the main unit 
1 01 . In this embodiment, however, it is assumed that the 
resolution is a fine mode of 8 pels x 7.7 pels. Also, the 

15 receiving facsimile terminal and the resolution and cod- 
ing system of the transmission image data are deter- 
mined by the facsimile preprocedure in step 8202. If this 
determination result differs from the current header 
data, image data resolution, and coding system, the 

20 CPU 112 performs necessary conversion in accordance 
with the determination result. 

[0130] More specifically, if the determination result 
indicates 8 pels x 7.7 pels (fine mode), no conversion is 
necessary. However, if the determination result indi- 
25 cates 8 pels x 3.85 pels (standard mode), both of the 
header data and image data need to be converted. 
Therefore, the CPU 1 12 performs a data thinning proc- 
ess. 

[0131] Next, in step 821 1 , the CPU 112 converts the 

30 image data in accordance with the coding system (e.g., 
MH, MR. or MMR) determined in step S202 to obtain 
final image data. In step S212. the CPU 112 facsimile- 
transmits the final image data from the ISDN interface 
119 to the ISDN line 120. 

35 [01 32] As described above, the CPU 11 2 obtains the 
final image data of the nth page until step 8211 and 
starts the facsimile transmission process in step S212. 
If data of the (n-i-l)th page exists in step S213 after that, 
the flow returns to step 8204, and the CPU 112 forms 

40 the header data of the (n-Hl)th page, synthesizes the 
header data to the image data, and converts the data. 
The CPU 112 can also simultaneously perform the 
process (S212) of facsimile-transmitting the nth page 
and the processes (S205 to 8211) of forming, synthe- 

45 sizing, and converting the header data of the (n+1)th 
page. 

[0133] In step S213, if no next original page to be 
transmitted exists, i.e., if the CPU 112 completely forms 
the header data of all pages, synthesizes the header 

so data to the image data, and converts the resolution and 
coding system, the CPU 112 completes this process of 
the communication control unit 111. When the CPU 112 
completes the facsimile transmission of all pages, the 
CPU 112 performs a facsimile postprocedure to com- 

55 plete the whole procedure of the facsimile transmission. 
[01 34] If the image data transferred from the main unit 
101 to the communication control unit 111 is encoded 
by MH or MR as a facsimile coding system different 



12 



23 



EP 0 901 275 A2 



24 



from MMR, the data amount may be larger than in the 
MMR coding system in accordance with the type of 
image. In step S208, however, the header data and the 
image data can be synthesized without being decoded. 
This decreases the process amount in the communica- 5 
tion control unit 111. 

[0135] More specifically, if the image data coding sys- 
tem is MH or MR, the coded image data can be directly 
recognized in units of one or two lines because MH or 
MR performs coding for one or two lines. That is, the 10 
header image data of one or two lines as the header is 
deleted as the data is kept coded, and the coded header 
data is synthesized. 

[0136] Furthermore, if it is determined in step S202 
that the coding system of the receiving facsimile termi- 75 
nal is MH or MR, the communication control unit 111 
does not need to convert the coding system of the trans- 
mission data. Accordingly, the header data can be syn- 
thesized to the transmission data only by converting the 
coding system of the header data into the same coding 20 
system as the transmission data. In this manner, the 
final transmission data can be formed. 
[0137] In one modification of this embodiment, the 
communication control unit connects to the receiving 
terminal after receiving the header information and 25 
determines the data format of data transmission in 
cooperation with the receiving terminal. After that, the 
communication control unit converts and transmits the 
header information together with the transmission data. 
This modification does not require any high-speed 30 
processing capability and can be realized by small- 
scale control processes. 

[0138] Another embodiment of the facsimile appara- 
tus will be described below. 

[0139] As shown in Fig. 21, a communication appara- 35 
tus 1100 comprises a CPU 1101 for controlling the 
whole apparatus, i.e., performing system control. The 
CPU 1101 is connected through a system bus 11 07 to a 
registration controller 1 102. a memory 1 103, an incom- 
ing call controller 1104, a D channel controller 1105, 40 
and an ISDN l/F 1 106 for electrically interfacing with an 
ISDN line 1108. 

[0140] The registration controller 1 102 performs reg- 
istration control for registering various registration set- 
ting contents input by a user into the memory 1 1 03. For 45 
example, the telephone number of the self -apparatus, 
settings for rejecting an incoming call (sending a 
release completion message; REL COMP) or ignoring 
an incoming call (not responding to an incoming call) 
when call reception is impossible (to be described later), so 
and other setting modes are registered in the memory 
1103. in Fig. 21, the setting for rejecting or ignoring an 
incoming call when the registered telephone number of 
the self-terminal and the called party number disagree 
is registered in an area 1 1 03a of the memory 1 1 03. The 55 
setting for rejecting or ignoring an incoming call when 
the registered telephone number of the self-terminal 
and the called party number agree and call reception is 



impossible due to the state of the apparatus is regis- 
tered in an area 1 103b of the memory 1 103. The mem- 
ory 1 103 also stores apparatus management data and 
image data in addition to the registered contents. 
[0141] When an incoming call arrives from the ISDN 
line 1 108, the incoming call controller 1 104 detects the 
contents registered in the memory 1103 and the free 
space in the memory 1 103. On the basis of the detec- 
tion results, the incoming call controller 1 104 makes a 
judgement on whether call reception is possible. More 
specifically, the incoming call controller 1104 detects 
called party number information from an incoming call 
message from the ISDN line 1 108 and detects the state 
of the apparatus (e.g.. the free space in the memory 

1103 and the presence/absence of sheets, toner, and 
ink in a printing unit 109). The incoming call controller 

1 104 makes a judgement in accordance with the appa- 
ratus state detected together with whether the tele- 
phone number of the self -terminal and the called party 
number information agree. On the basis of these judge- 
ment conditions, the incoming call controller 1104 
makes a judgement on whether call reception is possi- 
ble, call reception is impossible due to the apparatus 
state, or call reception is impossible because the regis- 
tered telephone number of the self-terminal and the 
called party number information disagree. If the incom- 
ing call controller 1 104 judges that call reception is pos- 
sible, Jhe incoming call controller 1104 sends an 
incoming call response message to the ISDN Iine1108. 
If the incoming call controller 1104 judges that call 
reception is impossible, the incoming call controller 
1104 sends an incoming call rejection message to the 
ISDN line 1 108 or ignores the incoming call in accord- 
ance with the set contents of the memory 1 1 03. This 
procedure of the incoming call controller 1104 is the 
same as in Fig. 11. 

[0142] The D channel controller 1105 controls a D- 
channel communication protocol as call control for the 
ISDN line 1108 and sends the incoming call response 
message or the incoming call rejection message (REL 
COMP message) to the ISDN line 1108 in accordance 
with the instruction from the incoming call controller 
1104. This message sending procedure of the D chan- 
nel controller 1 105 is the same as in Rg. 10. 
[0143] The blocte of the registration controller 1 102, 
the incoming call controller 1104, and the D channel 
controller 1 105 can also be constructed by reading out 
and executing programs stored in a storage medium 
such as a ROM or an HDD (Hard Disk Drive) by the 
CPU 1 101. The arrangement of the programs stored in 
the storage medium will be described below with refer- 
ence to Fig. 22. Fig. 22 is a view showing the program 
arrangement for constructing the blocks of the register 
controller, incoming call controller, and D channel con- 
troller in the communication apparatus shown in Fig. 21 . 
[0144] As shown in Fig. 22, the programs for con- 
structing the blocks of the registration controller 1102, 
the incoming call controller 1104, and the D channel 
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controller 11 05 have a registration control module 2201 
for constructing the registration controller 1102. an 
incoming call control module 2202 for constructing the 
incoming call controller 1104, and a D channel control 
module 2203 for constructing the D channel controller 
1105, respectively. The processes executed by these 
modules are identical with the processes performed by 
the corresponding blocks, and a detailed description 
thereof will be omitted. 

[0145] The present invention can be applied to a sys- 
tem constituted by a plurality of devices (e.g., host com- 
puter, interface, reader, printer) or to an apparatus (e.g.. 
copying machine, facsimile) comprising a single device. 
[0146] Further, the object of the present invention can 
also be achieved by providing a storage medium storing 
program codes for performing the aforesaid functions 
according to the embodiments to a system or an appa- 
ratus, reading the program codes with a computer (e.g., 
CPU, MPU) of the system or apparatus from the storage 
medium, and then executing the program. 
[0147] In this case, the program codes read from the 
storage medium realize the functions according to the 
embodiments, and the storage medium storing the pro- 
gram codes constitutes the invention. 
[0148] Further, the storage medium, such as a floppy 
disk, a hard disK an optical disk, a magneto-optical 
disk, CD-ROM, CD-R. a magnetic tape, a non-volatile 
type memory card, and ROM can be used for providing 
the program codes. 

[0149] Furthermore, besides aforesaid functions 
according to the above embodiments are realized by 
executing the program codes which are read by a com- 
puter, the present invention includes a case where an 
OS (Operating System) or the like working on the com- 
puter performs a part or entire process in accordance 
with designations of the program codes and realizes 
functions according to the above embodiments. 
[0150] Furthermore, the present invention also 
includes a case where, after the program codes read 
from the storage medium are written in a function exten- 
sion board which Is inserted into the computer or in a 
memory provided in a function extension unit which Is 
connected to the computer, GPU or the like contained in 
the function extension board or unit performs a part or 
entire process In accordance with designations of the 
program codes and realizes functions of the above 
embodiments. 

[0151] As many apparently widely different embodi- 
ments of the present invention can be made without 
departing from the spirit and scope thereof, it Is to be 
understood that the invention is not limited to the spe- 
cific embodiments thereof except as defined in the 
appended claims. 

[0152] A communication apparatus includes a main 
unit and a communication control unit The communica- 
tion control unit Informs the main unit of an Incoming 
call. The main unit makes a judgement on whether the 
incoming call should be accepted. In accordance with 



this judgement, the main unit instructs the communica- 
tion control unit to respond to the incoming call. The 
communication control unit responds to the incoming 
call in accordance with the judgement by the main unit. 
5 In accordance with the state of a- memory for storing 
received signals or with the called party number, the 
main unit makes a judgement on whether the incoming 
call should be rejected or ignored. 

10 Claims 

1. A communication apparatus including a main unit 
(101) and a communication control unit (1 1 1 ) . 

characterized In that 

15 ' 

said communication control unit informs said 
main unit of an incoming call, 
said main unit makes a judgment on whether or 
not the incoming call should be accepted, and 
20 instructing said communication control unit to 

respond to the incoming call in accordance with 
the judgment, and 

said communication control unit responds to 
the incoming call in accordance with the judg- 
25 ment, 

2. The apparatus according to claim 1 , wherein said 
main unit makes the judgment in accordance with a 
state of the communication apparatus. 

30 

3. The apparatus according to claim 1 , wherein said 
main unit makes the judgment in accordance with a 
state of a memory (105) for storing reception data 

35 4. The apparatus according to claim 1 , wherein said 
main unit makes the judgment in accordance with a 
state of a recording unit (109) for recording received 
data. 

40 5. The apparatus according to claim 1, wherein said 
main unit makes the judgment in accordance with 
data irrcluded in an Incoming call signal. 

6. The apparatus according to claim 1 , wherein said 
45 main unit makes the judgment in accordance with a 

calling party number. 

7. The apparatus according to claim 1 , wherein said 
nnain unit makes the judgment in accordance with a 

50 called party number. 

8. The apparatus according to claim 1 , wherein said 
main unit and said communications control unit are 
connected via a general-purpose interface. 

55 

9. The apparatus according to claim 1 , wherein said 
main unit and the said communication control unit 
are connected via Bi^Centronics. 
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10. The apparatus according to claim 1, wherein said 
communication control unit controls G4 and/or G3 
facsimile communication. 

11. The apparatus according to claim 1, wherein said 
main unit includes a first CPU (102) and a first 
memory (103) for storing a first program for said 
first CPU, and said communication control unit 
Includes a second CPU (1 12) and a second mem- 
ory (1 13) for storing a second program for said sec- 
ond CPU. 

12. The apparatus according to claim 1, wherein said 
main unit makes a judgment on whether the incom- 
ing call should be refused or ignored, and instruct- 
ing said communication control unit to refuse the 
incoming call in accordance with the judgment, and 
said communication control unit transmits a 
response indicating that the incoming call is refused 
in accordance with the judgment. 

13. The apparatus accordng to claim 1, wherein said 
main unit includes setting means for setting data for 
indicating that the incoming call should be refused 
or ignored in accordance with data included in an 
incoming call signal. 

14. The apparatus according to claim 1. wherein said 
main unit includes setting means for setting data for 
indicating that the incoming call should be refused 
or ignored in accordance with a state of the commu- 
nication apparatus. 

15. The apparatus according to claim 1, wherein said 
main unit includes a memory (104) for storing first 
data for indicating that the incoming call should be 
refused or ignored in accordance with data included < 
in an incoming call signal, and second data for indi- 
cating that the incoming call should be refused or 
ignored in accordance with a state of the communi- 
cation apparatus. 

16. The apparatus according to claim 1. wherein said 
main unit makes a first judgment on whether the 
incoming call should be accepted, refused or 
ignored in accordance with data included in an 
incoming call signal, and second judgment on 
whether the incoming call should be accepted, 
refused or ignored. 

17- The apparatus according to claim 16, wherein said 
main unit instructs said communication control unit 
to accept, refuse or ignore the incoming call 
dependent upon the second judgment in a case 
where it is judged in the first judgment that the 
incoming call should be accepted, and to refuse or 
ignore the incoming call dependent upon the first 
judgment and independent from the second judg- 



ment in a case where It is judged in the first judg- 
ment that the incoming call should be refused or 
ignored. 

5 18. The apparatus according to claim 1, wherein said 
main unit generates additional information, and 
sends the additional information and .transmission 
data to said communication control unit, and said 
communication control unit transmits the additional 

10 information and the transmission data. 

19. The apparatus according to claim 18, wherein the 
additional information is header information. 

75 20. The apparatus according to claim 18, wherein said 
communication control unit synthesizes the addi- 
tional information and transmission data. 

21. The apparatus according to claim 18. wherein said 
20 communication control unit performs data format 

conversion on the additional information in accord- 
ance with a function of a receiving side. 

22. The apparatus according to claim 18. wherein said 
25 main unit sends the additional information as text 

data and the transmission data as ihnage data. 

23. The apparatus according to claim 18, whereiasaid 
main unit sends the additional information and the 

30 tiransmission data in different data formats to said 
communication control unit, and said communica- 
tion control unit performs data format conversion on 
the additional information into a data format of the 
transmission data, and synthesizes the transmis- 

35 sion data and additional information which is per- 
formed the data format conversion. 

24. The apparatus according to claim 18, wherein said 
main unit generates the additional information in 

40 accordance with a transmission mode. 

25. The apparatus according to claim 18, wherein said 
main unit generates the additional information in 
accordance with whether a direct ti'ansmission 

45 mode or a memory transmission mode is set. 

26. The apparatus according to claim 18, wherein said 
communication control unit is exchangeable. 

50 27. The apparatus according to claim 18, wherein said 
main unit encodes the transmission data, sends the 
encoded transmission data to the communication 
control unit in a memory transmission mode, and 
sends the transmission data which is not encoded 

55 to the communication control unit in a direct trans- 
mission mode 

28. The apparatus according to claim 18, wherein said 
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communication control unit judges that the trans- 
mission data is encoded in a predetermined encod- 
ing method or not, decodes the transmission data in 
a case where the transmission data is encoded in 
the predetermined encoding method, synthesizes 5 
the additional information and the decoded trans- 
mission data in the case where the transmission 
data is encoded in the predetermined encoded 
method, and synthesizes the additional information 
and the transmission data in a case where the 10 
. transmission data is not encoded in the predeter- 
mined enccxied method. 

29. The apparatus according to claim 18, wherein said 
main unit converts original image into transmission 15 
data. 

30. The apparatus according to claim 18, wherein said 
main unit encodes transmission data and stores the 
encoded transmission data in a memory. 20 

31. A method of responding to an incoming call in a 
communication apparatus including a main unit and 
a communication control unit, characterized by 
comprising the steps of: 25 

informing (S402, Si 502) said main unit of the 
incoming call detected by said communication 
control unit; 

making a judgment (S502, S602, 81602, 30 
S1603. SI 604, SI 606) in said main unit on 
whether or not the incoming call should be 
accepted; 

instructing (8503, S504, S603, S604, S1605, 
81 607. 81608) said communication control 35 
unit to respond to the incoming call in accord- 
ance with the judgment made in said main unit; 
and 

responding (8404, S405, 81505, 81508) to the 
incoming call by said communication control 40 
unit in accordance with the judgment. 
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(54) Communication apparatus 

(57) A communication apparatus includes a main 
unit and a communication control unit. The communica- 
tion control unit informs the main unit of an incoming 
call. The main unit makes a judgement on whether the 
incoming call should be accepted, tn accordance with 
this judgement, the main unit instructs the communica- 
tion control unit to respond to the incoming call. The 
communication control unit responds to the incoming 
call in accordance with the judgement by the main unit. 
In accordance with the state of a memory for storing 
received signals or with the called party number, the 
main unit makes a judgement on whether the incoming 
call should be rejected or ignored. 
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